RUPTURE of a papillary muscle is one of the rare complications of myocardial infarction, and as only some twenty-four cases have been described in the literature, it is felt that these two further cases might be of added interest.
The patient was a male aged 78 years. During the past year he had complained of occasional precordial discomfort during exercise. Six days before his death he was awakened from sleep by the sudden onset of severe pain in the chest, which was accompanied by vomiting, and followed by restlessness and great weakness. Four days later he was admitted to hospital.
On examination, he was found to be a healthy-looking elderly man. His pulse was regular, volume poor, artery wall palpable, and his blood pressure was 90/60; heart sounds were normal. E.C.G. was suggestive of multiple cardiac infarcts. On the next day he had a sudden severe crushing sensation in the precordium and sweated profusely. His pulse became impalpable, and the blood pressure could not be recorded. In spite of the usual measures of resuscitation, he died shortly after the onset of the attack.
RELEVANT POST-MORTEM FINDINGS
No external lesions of note are present, and the body cavities are normal. Heart.-Weight 1 lb. The epicardial surface is smooth and there is palpable thickening of the coronary arteries. The right auricle is dilated, and the tricuspid valve admits three fingers. The wall of the right ventricle is 3 mm. in thickness. The left auricle is normal. The cusps of the mitral valve show slight atheromatous thickening. The posterior papillary muscle of the left ventricle has become detached from its base, and is seen projecting through the mitral orifice into the auricular cavity, forming a tangled, twisted mass enmeshed within the chordae tendinem. On the posterior wall of the left ventricle, at the normal site of attachment of the ruptured muscle, the myocardium is pale yellow in colour, with scattered areas of hemorrhage. The whole thickness of the ventricular wall presents this appearance, and the muscle feels soft over a very large area. The coronary arteries show generalised atheromatous change with calcification, and a thrombus is found occluding the circumflex branch of the left coronary artery.
Lungs: show congestion and cedema. 55 HISTOLOGICAL FINDINGS At the site-of infarction the muscle fibres are swol'en, eosinophilic, and anuclear, and an intense polymorph reaction is present in some areas. There is marked vascular dilatation around the margins of the infarct, and large numbers of large mononuclears are present in this zone. Some absorption of necrotic muscle has occurred, but there is little replacement fibrosis.
The circumflex coronary artery shows thickening of the intima by a hyaline plaque of fibrous tissue, which is partly calcified and contains cholesterol clefts and deposits of haemosiderin. The lumen is greatly reduced in size and is occupied by a fibrin thrombus.
ANATOMICAI SUMMARY Coronary atheroma, Coronary occlusion circumflex branch, Infarction left ventricle, Rupture posterior papillary muscle, A,kcute cardiac failure, with pulmonary congestion and oedema.
CASE 11-CLINICAL SUMMARY 'I'he patient was a male aged 48 years. Five years previously he consulted his doctor for indigestion, from which he has since frequentl'y suffered. At this time his blood pressure was 160/90, and six months before death 180/100. One week before admission to hospital he complained of severe indigestion and feeling of giddiness. Again he consulted his doctor who advised him to come to hospital for examination. On arrival he died suddenly on the trolley on the way to the ward.
RELEVANT POST-NIORTEM FINI)INGS 'The external apearance is normal. Heart.-Weight 1l lb. The epicardial surface is smooth, presenting a hemorrhagic appearance in the region of the obtuse margin. The coronary arteries are tortuous and calcified. The right side of the heart shows no abnormality. The left auricle is lined by smooth white endocardium. The mitral orifice admits two fingers, the cusps showing some slight increase in thickness. 'T'he whole of the obtuse margin of the left ventricle on section shows an inner yellow layer of necrotic muscle extending to the endocardium and surrounded peripherally by a zone of haemorrhage. This area of necrosis involves the site of attachment of the posterior papillary muscle, which has ruptured from its base and has become retracted towards the mitral orifice and entangled in the chordae tendineae. The rest of the ventricular musculature is hypertrophied. 
COMMENT
The most recent report in the literature of rupture of a papillary muscle is by Lowry and Burn (1941) , who found that only twenty-three cases had been previously described. The condition, therefore, may be regarded as a relatively rare one. Only two cases were found in 6,000 autopsies at the Baltimore City Hospital, and none in 14,000 autopsies at the Johns Hopkins Hospital. The two cases presented in this paper occurred in 5,000 post-mortems, both within a very short period.
From a study of the earlier case reports it is seen that the muscle most commonly involved is the posterior papillary muscle of the left ventricle. However, the anterior muscle, or both, may undergo rupture. A similar condition has been described in the right ventricle, but here the *etiology is usually different. A variety of factors have been associated with papillary muscle rupture, such as tuberculosis, puerperal sepsis, syphilis, and trauma, but by far the most important single factor is myocardial infarction, consequent on occlusion of the corppary arteries. Here the site of infarction involves the base of the papillary muscles, which, when necrotic, may be torn from their attachment. In the two present cases this was the mechanism of rupture, each showing a recent thrombotic occlusion of the circumflex branch of the left coronary artery, and an area of infarction which affected a large portion of the left ventricle, including its posterior wall. If we accept the view that necrosis of the muscle is sufficient to allow of its rupture, then it is surprising that the condition does not occur more commonly. Extensive infarcts of the left ventricle are common, yet papillary muscle rupture is rare. Similarly, ventricular rupture following infarction is uncommon, so that in both circumstances there must be other contributory factors. In these two cases, and in most of the others recorded, there is a latent period of several days between infarction and papillary rupture. The muscle at this time is very soft, due to imbibition of fluid and the action of proteolytic enzymes. Whether abnormal strain or exercise, or the presence of hypertension are factors of importance in initiating rupture during this period, is unknown. Edmondson and Hoxie (1942) believe that the factors responsible for cardiac rupture in an area of infarction are the degree of softening of the myocardium and the height of the intraventricular pressure. In considering hypertension in relation to papillary muscle rupture, Lowry and Burn (1941) mention that elevation of the blood pressure, together with thickening of the mitral valve and shortening of the chordae tendineae, are predisposing factors. In their opinion these would bring about excessive strain on the necrotic papillary muscle and so cause its rupture. In one of the present cases the left ventricle was moderately hypertrophied, but there was no lesion of the mitral valve.
Once rupture of the muscle has developed death usually follows almost immediately. Stevenson and Turner (1935) suggest that the diagnosis may be made clinically by the sudden onset of a loud whistling to-and-fro murmur occurring in association with the symptoms and signs of coronary occlusion and cardiac infarction. In the present two cases, however, death occurred so suddenly that there was no time for clinical investigation, and in spite of resuscitative measures, the patients succumbed almost immediately after the onset of the symptoms.
SUMMARY
Two further cases of rupture of the posterior papillary muscle of the left ventricle are reported. In each case the circumflex branch of the left coronary artery was occluded, and there was a recent infarct in the left ventricle, which involved the base of the papillary muscle.
Thanks are due to Dr. R. Marshall, F.R.C.P., for allowing access to the clinical notes of the first case, and to Mr. D. Mehaffey, A.R.P.S., for the photography.
THIS little book contains a pleasant, if somewhat curious, mixture of subjects. Social history, demography, and elementary instruction on the composition of common foodstuffs are used to introduce problems of scarcities in countries such as Scotland, which are over-populated or overindustralized in relation to their food production. The work of the pre-war "social-nutritionists," such as Corry Mann and Boyd Orr, is used as an introduction to the modern phenomena of rationing, black markets, food subsidies, and the like. In dealing with the difficult problems relating to the effects of rationing and subsidized foods, the authors art notably dispassionate and fair.
It is difficult to determine who would profitably read a book of this type. To the reviewer it would seem too dogmatic in its sections on nutrition to be recommended with confidence to nonmedical readers, and it is too superficial to be recommended to doctors or medical students, except as pleasant reading.
A. C. S. Showing the ruptured posterior papillary muscle, and an extensive infarct of the obtuse margin (Case 2).
